Relationship of cytochrome P450 activity to Clara cell cytotoxicity. II. Comparison of stereoselectivity of naphthalene epoxidation in lung and nasal mucosa of mouse, hamster, rat and rhesus monkey.
Naphthalene, a murine Clara cell cytotoxicant, is metabolized by cytochrome P450 monooxygenases to unstable, chiral epoxide metabolites which can conjugate with glutathione in the presence of glutathione transferases. Analysis of the three diasteriomeric glutathione adducts produced from conjugation of naphthalene oxides was used in these studies to characterize the stereochemistry of naphthalene epoxidation in preparations of nasal mucosa, lung and liver of the mouse, rat, hamster and monkey. The highest rates of naphthalene metabolism were observed in mouse lung and liver microsomal incubations. Rat, hamster and monkey lung microsomal preparations metabolized naphthalene at 12, 37, and 1%, respectively, of the rate observed in mouse lung. The ratio of chiral epoxides produced in microsomal incubations was dependent upon the concentration of naphthalene. At high substrate concentrations (0.25-1.0 mM), the ratio of 1R,2S- to 1S,2R-naphthalene oxide, as assessed by the glutathione adducts generated (adduct 2/adducts 1 + 3), in murine lung microsomal incubations was 10:1 and at low concentrations (0.062 mM and below) varied from 13.8:1 to 30:1. In contrast, the ratio of 1R,2S- to 1S,2R-naphthalene oxide produced in murine liver microsomes varied from 1:1 at high substrate concentrations to 5:1 at low substrate concentrations. The ratio of naphthalene oxides was unaffected by the concentration of glutathione in the incubation. In contrast to the preferential formation of 1R,2S-naphthalene oxide observed in mouse lung microsomal preparations, lung microsomes derived from the rat, hamster and monkey yielded 1R,2S- to 1S,2R-epoxide ratios of 0.48, 0.61 and 0.12, respectively, at 0.5 mM naphthalene.(ABSTRACT TRUNCATED AT 250 WORDS)